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48. On the Ordovician Climate of the Northern 
Hemisphere deduced from the Growth 
Rate of Tabulate Corals” 


By 
Ting Ying H. MA 


(National Geological Survey of China. Read June 
19th; received July 18th, 1937) 


The annual growth rate of Calapoecias was measured from 
the figures given by several authorities in a previous work with 
the view of find the Ordovician climatological conditions of the 
Arctic regions as well as several European provinces.” In the 
present article, emphasis is laid on the development of seasonal 
change and annual length in growth of a number of tabulate 
corals as a further detailed study on the climate of the northern 
hemisphere during the Ordovician period. 


Measurements 


I. Genus Calapoecia Brniinas, 1865 
1. Calapoecia canadensis Birtine@s 


1876 Houghtonia huronica (pars) Rominerr: Fossil Corals, Geol. Sury. Mich., vol. 3, 
pt. 2; p. 18, pl. 3, fig.. 3. 

1908 Calapoecia cribriformis Cumines: The Stratigraphy and Paleontology of the 
Ordovician Rocks of Indiana, 32nd Ann. Rep. Dep. Geol. Nat. Res. Indiana, 
1907p) 20, pla ly figs.13, 3a, 3b; pl. 5, fig, 1, 2: 

1928 Calapoecia huronensis Trorpsson: Middle and Upper Ordovician Faunas 


1) Publication permitted by the permission of the Director of the National 
Geological Survey of China. 

2) T. Y. H. Ma: On the Growth Rate of Calapoecia canadensis Binurmes 
and the Climate of the Arctic Regions During the Ordovician Period, Bull. Geol. 
Soe. China, vol. XVII, No. 2, 1987. 
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1928 


1936 
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of Northern Greenland, Med. om Greenland, Bd. 72, pt. 2, p. 124, pl. 28, 
figs. 7-9. pl. 33, figs. 2a-b, pl. 84, fig. 3. 

Calapoecia borealis (pars) TRorpsson: Ibid., p. 125, pl. 34, figs. 2, 3, pl. 36, 
figs. La-c. 

Calapoecia canadensis Cox: Revision of the Genus Calapoecia Brriines, Nat. 
Mus. Canada, Bull. No. 80, Geol. Ser. No. 53, p. 7, pl. 1, figs. 1, 3, 5, pl. 2, 
figs. 1, 2, 5-9. 


a RAR A 


Locality Author Plate Figure | Annual Length 

Cape Calhoun, N. Greenland | Trorpsson 33 2b 8.00 mm. 

: Glen No seasonal 
Ditto. TROEDSSON 36 1b chanse 
Ditto. Cox 2 la Ditto. 
Richmond, Indiana CumINGs il 3¢ Ditto. 
Warren county, Ohio Cox 2 Zi Ditto. 
Cape Smyth, Lake Huron | Cox Pa 9a Ditto. 
Drummond Island, Michigan} RomineER 3 3 11.00 
Akpatok Island, Canada Cox 2 8 4.80 


1861 


1928 
1928 


1928 


1936 


1936 


2. Calapoecia canadensis var. anticostiensis (BILLINGS) 


Syringophyllum organum Roemer: Die Fossile Fauna der Silurischen Diluvial- 
Geschiebe von Sadewitz bei Oels in Nieder-Schlesien, p. 20, pl. 4, figs. 2a, 2b, 
Syringophyllum organum Trorpsson: Loe. cit., pp. 121, 122. figs. 3-8. 
Calapoecia borealis (pars) TRorpsson: Loc. cit., p. 125, pl. 35, figs. 1 a-b, pl. 37. 
figs. la-b, 2a-b, pl. 38, figs. la-d. 

Calapoecia arctica Trorpsson: Loc. cit., p. 127, pl. 39, figs. la-b, pl. 40, 
figs. 1a-b. 

Calapoecia canadensis var. anticostiensis Cox: Loe. cit., p. 12, pl. 1, fig. 6, 
pl. 3, figs. la-c, 3, 5-7. 

Calapoecia canadensis var. anticostiensis forma arctica Cox: Loe. cit., p. 16, 
pl. 4, figs. la-b, 2a-b, 3. 


1986 Sarcinula organum Cox: Loe. cit., pl. 4, figs. 4-7. 
Locality Author Plate Figure | Annual Length 
Cape Calhoun, N. Greenland | Trorpsson 35 1b 13.00 mm. 
Ditto. TROEDSSON 37 lb 11.00 
Ditto. TROEDSSON 38 la 10.00 


Ditto. TROEDSSON 39 | 1b 12.00 


Cape Hilgard, Ellesmere 


Tuania Cox 4 1 8.00 
Norman Lackyer Island, 

Ellesmere Land Cox 3 2 9.00 (?) 
Ditto. Cox = be 7.50 
Akpatok Island, Canada Cox 33 ot 7.10 


— 
a 
L 
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Anticosti Island, Canada Cox 8 6:5 7.00 mm. 
High Haume, England Cox 4 7 5.75 
Oscarskal, Heré, Norway Cox 4 6 5.30 
Oslo, Norway Cox 4 8 5.31 
Ditto, TROEDSSON a 3.10 
Yamingbo, Gotland Cox 4 4b 3.54 
Gotland TROEDSSON 4 3.50 
Oels, Germany | Roemer 4 2b 2.70 


II. Genus Columnaria Goupruss, 1826 
3. Columnaria alveolata Gotpruss 


1876 Columnaria alveolata Rominerr: Loc. cit., p. 90, pl. 34, figs. 1, 2, 4. 
1908 Columnaria alveolata Cumines: Loc. cit., p. 703, pl, 1, figs. 4, 4a. 


Locality AUTHOR Plate Figure | Annual Length 
Escanaba River, Michigan | Romincer 84 2 20.00 mm 
Osgood, Indiana CuMINGS 1 4 20.00 


4. Columnaria alveolata var. interventa ForrRstTE 


1914 Columnaria alveolata var. interventu Forrste: The Rogers Gap Fauna of 
Central Kentucky, Journ. Cincinnati Soc. Nat. Hist., vol. 21, No. 4, p. 122, 
pl. 4, figs. 1a-j. 


Locality Author Plate Figure | Annual Length 
Brannon near Lexington, | a 
Kentucky FOERSTE 4 le 7.50 mm. 
Ditto. FOrRSTE 4 lh 9.00 
Ditto. FOERSTE 4 ily 5.00 


5. Columnaria alveolata var. minima ForrstE 


1925 Columnaria alveolata var. minima Hume: The Palaeozoic Outlier of Lake 
Timiskaming, Ontario and Quebec, Geol. Surv. Canada, Mem. 145, p. 60, pl. 5, 
figs. 2a. 2b. 


Locality Author Plate Figure | Annual Length 


Lake Timiskaming, Ontario | Humr 5 Qa 13.00 mm. 


6. Coluwmnaria halysitoides 'TRoEDSsoNn 
1928 Oolumnaria halysitoides Trorpsson: Loe, cit., p. 118, pl. 28, figs. 1-5b. 
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Locality Author Plate Figure | Annual Length 


| 
Cape Calhoun, N. Greenland | Trorpsson 28 | 5b 13.00 mm. 


7. Columnaria parvituba TROEDSSON 


1928 OColumnaria parvituba Trormpsson: Loc. cit., p. 114, pl. 28, fig. 6, pl. 29, fig. 4. 


Locality Figure | Annual Length 


if 
| No seasonal 


Gonoceras Bay, N. Green- 
change 


land TROEDSSON 


Author | Plate 
| Be. lata’ 6G 


III. Genus Heliolites Dana, 1846 
8. Heliolites intricatus var. lamellosa LinDstROM 


1899. Heliolites intricatus var. lamellosa Kiarer: Die Korallenfauna der Etage 5 
des norwegischen Silursystems, Palaeontogr., Bd. 46, p. 42. pl. 7, figs. 3-5. 


Locality Author | Plate | Figure | Annual Length 


Asker Norway KIAER | 7 / 4 3.00 mm. 


9. Heliolites parvistella RoEMER 


1899 Heliolites parvistella KiaER: Loc. cit., p. 39. pl. 7, figs. 6-8. 


Locality Author Plate Figure | Annual Length 
poesia Ringerike, KIAER a 8 1.20 mm. 
Estland KIAER 46 7 1.70 


IV. Genus Proheliolites K1arr, 1899 
10. Proheliolites dubius (ScxmipT) 


1861 Heliolites dubia Roemer: Loc. cit., p. 26, pl. 4, figs. 5a, 5b. 


| 
Locality Author | Plate Figure | Annual Length 


5a 2.25 mm. 


Oels, Germany RorMER | 4 


V. Genus Propora Mitne-Epwarps and Harr, 1849 
11. Propora conferta Mitnr-Epwarps and HerimeE 


1899 Propora conferta Lixpstrém: Remarks on the Heliolitidae, p. 93, pl. 8, 
figs. 32-39, pl. 9, figs. 1-28, 31, 32, 35. 
1899. Plasmopora conferta Kiser: Loe. cit., p. 27, pl. 4, figs. 3, 4. 
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Locality Author Plate Figure | Annual Length 
Borkholm in Estland LinpstR6M 8 34 4.00 mm, 
Ditto. Linpstr6M 9 2 4.00 
Ringerike, Norway KIAER 4 4 3.00 
Anticosti Island, Canada LinpstTROM 9 i172 4.25 


12. Propora tubulata (LonspaLE) 


1861 Propora tubulata RoEMER: Loc. cit., p. 22, pl. 4, figs. 8a, 3b. 
1899 Propora tubulata Lrypstrém: Loc. cit., p. 89, pl. 8, fiigs. 18-21. 


Locality Author Plate Figure | Annual Length 
Oels, Germany _ | RoEMER 4 3a 2.25 mm. 


Borkholm in Estland LINDSTROM 8 19 | 2.75 


13. Propora bacillifera Linpsrrém 
1899 Propora bacillifera Lrypstrém: Loe. cit., p. 97, pl. 10, figs. 8-21. 


Locality Author | Plate Figure | Annual Length 
Borkholm in Estland Lrxpsrro 10 18 5.00 mm. 
OstbjOrka in Dalecarlia Liypstrom 10 9 4.50 


14. Propora cfr. goldfusst Brriines 


1932 Propora cfr. goldfussi KiarR: The Coral Fauna of the Kalstad Limestone 
in Medalen, The Hovin Group in the Trondheim Area, Vid.-Akad. Sky. I. 
M.-N. KI. 1932, No. 4, p. 109, pl. 14, figs. 1-3. 


Locality Author Figure | Annual Length 


Kalstad, Medalen, Trond- 
heim 


KIAER 3 5.50 mm. 


15. Propora sp. 
1899 Nicholsonia megastoma KiaER: Loc. cit., p. 37, pl. 6, figs. 8, 9, pl. 7, figs. 1, 2. 


Author 


Locality 


Plate Figure | Annual Length 


KIAER 7 2 2.00 mm. 


Soida, Estland 


VI. Genus Nyctopora Nicuorson, 1879 
16. Nyctopora (?) parvotabulata KiaEr 
1932 Nyctopora (?) parvotabulata Kiser: Loc. cit., p. 106, pl. 13, figs. 1-4. 
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Locality Author Plate Figure | Annual Length 


Bakkenknausen, Medalen, 
Trondheim 


bo 


KYIAER 13 | 5.00 mm. 


+ 


VII. Genus Plasmopora Mitne-Epwarps and Harme, 1849 


17. Plasmopora lambi ScHucHERT 


1925 Plasmopora lambii Hume: Loc. cit., p. 18, pl. 5, figs. la, 1b. 
1928 Plasmopora lambi Trorpsson: Loe. cit., p. 118, pl. 31, fig. 3a, pl. 33, figs. 


aso: 
Locality Author Plate | Figure | Annual Length 
| | 
Cape Calhcun, N. Greenland] TroEpsson 31 1b | 10.00 mm. 
Ditto. TROEDSSON 32 2 8.00 
Lake Timiskaming, Ontario | Hume 5 la | 9.00 


VIII. Genus Plasmoporella Kiarr, 1899 


18. Plasmoporella convexotabulata K1aER 


1899 Plasmoporella convexotabulata K1AER: Loc. cit., p. 35, pl. 5, figs. 9-11. 
1936 Plasmoporella convexotabulata Cox: Loe. cit., pl. 3, figs. 4a, 4b. 


Locality Author | Plate Figure | Annual Length 
: 6 2 Longer than 
Ringerike, Norway KIAER 5 10 5.00 nest 
Ditto. KIAER 5 i 2.70 
Oslo, Norway Cox | 3 4b 6.62 


19. Plasmoporella convexotabulata var. vesiculosa K1anr 


1899. Plasmoporella convexotabulata var. vesiculosa Kiarr: Loe. cit., p. 36, pl. 6, 


figs. 1-2. 
Locality Author Plate Figure | Annual Length 
Ringerike, Norway KIAER 6 1 2.70 mm. 


20. Plasmoporella sp. 


1912 Plasmoporella sp. Rerp: Ordovician and Silurian Fossils from the Central 
Himalayas, Pal. Indica, ser. 15, vol. 7, No. 2, p. 160, pl. 3, figs. 1. la. 


Locality | Author Plate Figure | Annual Length 


Pethathali Nullah, Central 
Himalaya 


Somewhat less 


REED 3 la than 5mm. 


a 
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From the obtained values of the growth length and degree 
of development of the seasonal change in the interior structure 
tabulated above, it may be said that temperatural differentiation 
existed already in the Ordovician coralline reef-seas. The annnal 
length as measured above, is longer in all of the forms from the 
Arctic regions than in those from Northern Europe, and the de- 
velopment of seasonal change of growth is remarkable in the corals 
from the latter region and hardly observable or lacking in those 
from the former. This striking contrast between the Arctic and 
Northern Europe reef corals may certainly indicate the existence 
of different climatic environments during the Ordovician in the, 
high latitudes of the northern hemisphere. From the measure- 
ments of the species in Columnaria and Calapoecia together with 
Plasmopora lambi ScHucHERT, it is assumed that the water tem- 
perature of the Ordovician coralline seas in Timiskaming of On- 
tario, Warren of Ohio, Cape Smyth of Lake Huron, Drummond 
Island and Escanaba of Michigan and Osgood of Indiana may 
have been warmer. than that of Lexington of Central Kentucky 
and may have been similar closely to that of the Arctic regions. 
The growth rate in the same species in Calapoecia and Propora 
indicate that the temperature of the Ordovician waters in Anti- 
costi Island of Canada may have neither much warmer nor cooler 
than that of the British Islands and Norway, and the water for 
Gotland may have been shghtly warmer than in Oels of Germany 
and more or less cooler than in Norway and British Islands. From 
the measurements of the forms in Plasmoporella it is assumed that 
the Ordovician water temperature of Central Himalaya may have 
been similar to that of Norway. From the data now at hand, it 
is concluded that the sea area of Northern Europe and Central 
Himalaya together with Anticosti Island of Canada were probably 
a portion of the marginal belt of the Ordovician coralline seas, 
and the zone combining the Arctic regions, Timiskaming of On- 
tario, Warren of Ohio, Cape Smyth of Lake Huron, and Osgood 
of Indiana as well as Drummond Island and Hscanaba of Michigan 
belong to the inner or central zone of the coralline reef seas. 
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HAE UME ASSO BARI PRR RAED } BOWES HAPS BS ZTE BE D 
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His., SEE VU Bic titi t Ltda ty RUE Huron jij, Ohio, Michigan, Indiana 
ABS o> FEM, OWS TR BE (Laie GT, DEBS HBC UF FRIESE O JE ik se EDU 1 a Hb (te 
anak k Rv, MEK Anticosti Island 4B e AAA, 26 RU SERA ISH 
ek VIC ke FWA IGE, Lido WAL YB ais Ab pH TT ROSE 
4 Huron ji], Ohio, Michigan, Indiana 2 hh OARS HA PLE EA © PS MBE IL SE 
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49. Diodora in Japan 


By 
Yanosuke OTUKA 


(Earthquake Research Institute, Tokyo Imperial University 
Received Sept. 10th; read Sept. 25th, 1937) 


Eight species of the genus Diodora Gray 1821 were reported 
from the Japanese Islands:—D. funiculata (Renve) D. sieboldit 
(ReEve), D. ticaonica (REEVE), D. mus (REEVE), D. tanneri (VER- 
RILL), D. crucifera (Pitspry), D. elaborata (SowERBy), D. humilis 
(Yokoyama). Beside the above written, two new forms are found 
from Japan. The purpose of this paper is to review these species 
hitherto described and undescribed, and to show their geologic 
range. 

The genus Diodora was established by Gray” based on Patella 
apertura Monraau in 1821. According to J. Turete”, the genus 
is described as follow: 

“Schale kegelfOrmig, Mimndung eiformig, Loch klein oder méassig 
gross, etwas vor der Mitte gelegen, Apex der erwachsenen Schale ritick- 
gebildet, Oberfliiche mit feineren oder gréberen Radialrippen und meistens 
mit konzentrischen Falten; an der Innenseite ist das Loch von einer 
hinten abgestutzten Schwiele umgeben; Rand an den Rippenenden gefaltet, 
in einer Ebene oder seitlich erhoben.” 

Followings are the description and diagnosis of Dzodorum 
species found in Japan, 


Description of species 
Diodora funiculata (REEve) 

M. Yoxoyama reported this species from Ehime prefecture, 
southwest Sikoku. But Diodora funiculata (REEVE) is a species 
found in Arabian sea near Karachi, which is different from Japa- 
nese species in its sculpture and colouration. The present writer 
will propose a new name for the Japanese species in following 
lines. (See Diodora suprapunicea OruKa.) 


1) Gray, London Med. Repos., Monthly Journ. and Review, 15, p. 283, 1821. 
2) J. Tuite, Handbuch der Systematischen Weichtierkunde, 1, p. 35, 1929. 
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Diodora sieboldiét (Rerve) 
1iiveees ther oy 
1850 Fissurella sieboldii Rrrvr, Conch. Icon., 6, pl. 4, sp. 102. 
1928 Fissuridea sieboldii, YoxoyAmMa, Imp. Geol. Surv. Japan, Rep. 101, p. 124, 
pl. 19, fig. 4. 
1934 Diodora sieboldii, Hrrasx, Coll. Japanese Shells, pl. 62, fig. 5. 
1934 Diodora sieboldii, Nomura et Zrnso, Sci. Rep. Tohoku Imp. Univ. (Geology), 
16, 2, p:. 149. 

Shell stout, conical, sculptured with about eleven almost straight 
prominent radial ribs; three posterior of which most prominent, defined 
posterior surface into two parts; between these radial ribs some less 
prominent intermediate ribs present; prominent ribs purple in colour; 
concentric sculpture fine, imbricated, almost straight between prominent 
radial ribs; basal shell margin angulate in plan; apical hole small, white. 

Dimension of the species from central Japan: 

Specimen from Tomiura, Tiba pref. No, 1.: 20.0mm long; 14.3mm 

wide; 9.4mm high. 

Specimen from Tomiura, Tiba pref. No. 2.: 26.3mm long; 16.3 mm 

wide; 9.7mm high. 

Specimen from Ooiso, Kanagawa pref. 27.0 mm long; 17.3 mm 

wide; 10.6mm high. 


This is a most common Diodorum species found near the 
shore-line of central and western Japan. 

Pleistocene: Tumuki and Hiradoko bed in Noto penin. (Yoxo- 
yaMa”; Oruxa)”; Rytikyfti limestone of Is. Kikai (-zima), Rytkya 
(Nomura et Zrnzo.) 

Recent: Sagami bay (Oruka)”, South coast of Wakayama 
pref. (Kuze)”, East coast of Miyasaki pref. (Kuropa)”, Amami- 
Oosima (Kuropa)”. 


Diodora ticaonica (Rrrvr) 
1850 Missurella ticaonica Reve, Conch. Icon., pl. 14, fig. 107. 


“Shell ovate, gibbously elevated, anteriorly much. inclined, shghtly 
hooked; thickly latticed throughout with strong narrow radiating ridges 
and raised concentric striae; orifice elongately oblong, sides excavated in 


1) M. Yoxoyama, Imp. Geol. Surv. Jap., Rep. 101, p. 124 (1928). 

2) Y. Orvuxa, Bull. Earthq, Res. Inst. 13, 4 (1935). 

3) Y. Kuze, Catalogue of Shells of Tatugahama, Wakayama pref. (1930). 

4) T. Kuropa, Catalogue of Shells of Miyasaki pref. (1935). 

5) T. Kuropa, Catalogue of the shell bearing mollusca of Amami-Oshima. 
(1928). 


—— £ 147 ) — 


Nf 


. 
— 
Zz 


Piodora in Japan 941 


the middle; greenish white sprinkled with dots and blotches of olive-green, 
bluish around the orifice. An extremely characteristic species, much ele- 
vated and curved anteriorly, with the same narrow oblong fissure mostly 
seen in the flat species.” (REEVE). 

Type loc: Takao (=Ticao). 

Recent: Taiwan (=Formosa) (REEVE). 

According to SowERBy”, this species is easily distinguishable 
from the other species by its tripartite apical hole, the fine and 
rather sharp cancellation, and the nearness of the apex to the 
ventral margin. Dviodora elaborata SowErpy” is closely allied to 
this species. 

Although Iwaxawa” reported this species from Awadi. But 
the writer could not find any D. ticuonica from Is. Aawdi except 
D. siebolditz and D. elaborata (SowERBy). 


Diodora mus (REEvE) 
1850 Fissurella mus, RuEve, Conch. Icon., pl. 16, fig. 120. 

“Shell ovate, somewhat attenuated anteriorly, rather compressed at 
the sides, much inelined anteriorly, radiately very closely finely ridged, 
thickly decussated with concentric striae, orifice oblong, sides irregularly 
rayed with ashblack.” (REEVE). 

T. Kuropa” reported this species from the east coast of Miya- 
saki prefecture with an interrogation. 


Diodora tanneri (VERRILL)” 


M. Yoxoyama referred a species from the Pliocene of Kosiba 
to this species, but his species is distinguished from VERRILL’s 
species in its sculptures. The present writer will propose a new 
name for YoxKoyama’s species in following lines. (See Dzrodora 
yokoyamat kosibensis OruKa.) 


Diodora crucifera (Pizspry) 


1890 Glyphis crucifera Pruspry in Tryon, Man, Conch., 1 ser., 12, p. 225, pl. 32, 
figs. 27-380. 
1935 Fissuridea crucifera, Nomura, Sci. Rep. Tohoku Imp. Univ. (Geology), 18, 2, 


1) Sowrrsy, Thes. Conch, III, p. 197. 

2) Sowrrsy, Ann. Mag. Nat, Hist., 8, 14, (1914), p. 37. 

3) T. Iwaxawa, Catalogue of mollusca found in Japan, 1919. 
4) T. Kuropa, op. cit. (1935). 

5) VERRILL, Proc. U.S. Nat. Mus., 5, p. 333, (1882). 
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p. 220, pl. 10, fig. 50a, b. 

S. Nomura reported this species from the Pliocene of Byoritz 
bed in Taiwan (Formosa). The specimen from Byoritz bed is a 
shell with about 71 radial ribs, the height of which shell is about 
6.6mm. Apical hole situated at anterior one third of the shell 
length. 

Dimension of specimen from Byoritz bed: I18.2mm long; 
5.6mm wide; 6.6mm high, (All numerical values are referred to 
fig. 50 in Nomura’s paper.) 

Type loc.: Natal, East Africa (Living). 

Pliocene: Byoritz bed in Taiwan, (Nomura). 


Diodora elaborata (Sowrersy) 
Fig. 2a, b. 
1914 Fissurella elaborata SowrRsy, Ann. Mag. Nat. Hist., Ser. 8, 14, p. 37. 
1924 Fissuridea rueppeliti, Yokoyama, Jour. Coll. Sci. Tokyo Imp. Univ., 45, 1, 
p. 86, pl. 2, fig. 9 (fide. Nomura) (not of SowERBy 1834)” 
1932 Diadora elaborata, Nomura, Sci. Rep. Tohoku Imp. Uniy. Geol. 15, 2, p. 96. 
1934 Diodora elaborata, H1rasn, Coll. Japanese Shells, p. 38, pl. 62, fig. 4. 

Shell anteriorly concave, posteriorly convex, ornamented with radial 
and concentric ribs. Number of radial ribs about 64 on shell margin, 
which shell height about 9mm; number of concentric ribs about 26; 
apical hole situated at anterior one fourth or two seventh of shell length, 
elongate elliptical; inner margin crenate. 

Dimension of this species from central Japan : 

Specimen from the sea-shore nr. Kosigoe: 18.6mm long; 12.5mm 

wide; 9mm high; no of rodial ribs 64. 
Specimen from the Upper Pliocene of Katase: 6.1mm long; 4.1mm 
wide; 2.5mm high; no of radial ribs 36. 


This species is associated with an open coastal faunule, and 
ranges from Upper Pliocene (or Lower Pleistocene) to Recent. 

Upper Pliocene (or Lower Pleistocene): Byédbugaura bed of 
Katase (OruKa)”. 

Lower Holocene: Numa coral bed of Tateyama and Onziku 
in Tiba pref. (Yokoyama; Nomura). 

Recent: Toyama bay (Kirxucni)”; Sagami bay (OruKa) ; South 


1) Sowersy, Proc. Zool. Soe. London, p. 128; Thes. Conch., 3, p. 107, pl. 240. 
figs. 107-108. 

2) Y. Orvuxa, Bull. Earthq. Res. Inst. 15 (1987), 4. 

3) K. Kixucar, Catalogue of Marine Mollusca of Toyama Bay. (1936). 


—— (149 ) —— 


Diodora in Japan 943 
coast of Wakayama pref. (Kuz)?; East coast of Miyasaki pref. 
(Kuropa)”; Amami-Oosima (Kuropa)”. 

The specimen from Sagami bay in the writer’s collection is 
rayed with olive colour cords from apical hole. 

M. Yokoyama cited the specimen from Numa to Diodora 
reuppellii (SowERBy)”, but the latter is a Red Sea species. 


Diodora humilis (YoxoyaMa) 
Fig. 3a, b. 
1925 Iissuridea humilis Yokoyama, Jour. Coll. Sci. Tokyo, 45,7, p. 15, pl. 8, fig. 7. 

“Shell rather thin, oblong in outline, low-conical; the apex in front 
of the middle; anterior slope almost straight, shorter than the slightly 
arched posterior one which has a blunt edge in the middle; the sculpture 
consists of numerous, subequal, straight, radiating riblets occasionally 
with a finer interstitial between; the interspaces are finely latticed by 
growth lines.” 

Dimension of type specimen. 22mm long, 13mm wide, 5mm high. 
Type locality: Hiraiso (The lower Pliocene of Minato), Ibaraki 
pref. . 

Apical hole is situated anterior one third of the shell length; 
number of radial ribs is about 96 in the type specimen. 


Diodora yokoyamai OruxKa n. sp. 
Fig. 4a, b. 

Shell conical, ornamented with fine radial and concentric ribs; anterior 
surface concave, posterior slightly convex; apical hole situated about 
anterior one third of shell length; number of radial ribs about 138 on 
shell margin of type specimen. 

Monotype: No. 3937 in Earthq. Res. Inst. Tokyo Imp. Gav: 

Dimension of type specimen: 21.0mm long; 14.0mm wide; 6.8mm 
high. 

Type locality: Sionomisaki, Wakayama pref., about 200m 
deep, living. 

Diodora tannert (VERRILL)” is a related species to this spe- 
cies but the former has a shell with narrower interstices than 
the latter. According to VeErritt, the radiating ribs of the former 


1) Y. Kuzs, op. cit. 

2) T. Kuropa, op. cit. (1935). 
3) T. Kuropa, op. cit. (1928). 
4) SoweErRsy, op. cit. (1834). 
5) VERRILL, op. cit. 
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are equal to or broader than the interstices, but those of D, 
yokoyamat are narrower than the interstices. 


Diodora yokoyamai kosibensis Oruxa n. subsp. 
Fig’ 5a, b. 
1920 Fissuridea ef. tanneri, Yokoyama, Jour. Coll. Sci. Tokyo Imp. Uniy., 36, 6, 

pp. 96-7, fig. 18. 

Fissuridea tannert of YoxoyaMa from the Pliocene of Kosiba, 
near YOKOYAMA may be a synonym of the preceding species. But 
YoKoOYAMA’s specimen is more concave at its anterior surface than 
the type species. In the preceding species, the radial ribs are 
alternate with large and small ones, but in Yoxoyama’s species, 
radiating ribs are almost equal with one another. In these dis- 
tinction the writer distinguishes the YoKoyaMa’s species from the 
living one, and give a new subspecific name—kosibensis—to the 
fossil species. 

Monotype: No. Kf 501 in Geol. Inst. Fac. Sci. Tokyo Imp. Univ. 

Dimension of type specimen: 9.6mm high. 

Type locality: The Pliocene of Kosiba, Yokohama city. 


Diodora suprapunicea OruKa n. sp. 
Fig. 6a, b. 
1931 Diodora funiculata, Yokoyama, Catalogue of Marine, Freshwater and Land 

Shells of Japan, p. 18, no. 518 (not of ReEve 1850) 

Shell conical; apical hole situated two fifth of shell length, tinged 
with purple in colour; surface vinaceous tawny in colour, almost straight, 
sculptured with radial ribs and concentric ribs; radial ribs about 96 in 
number on shell margin of type speciemen, dotted with dark brown ; 
inner surface smooth white, translucent ; inner margin crenate. 

Monotype: No. 681 in the Earthquake Research Institute. 

Dimension of type specimen: 20.6mm long; 14mm wide; 6.7 mm high. 

‘Type locality: Onziku, southeast coast of Tiba prefecture. 
Shore sand. 

Diodora yokoyamai OruKxa is a closely related species to 
this, but. the former has finer sculpture than the latter. Déodora 
elaborata (SowmrBy)” is another allied species to this new species, 
but the former has gibbous shell with coarser sculpture than the 
latter. 


1) Sowrrsy, Ann. Mag. Nat. Hist., 14, p. 37, pl. 2, fig. 8. 
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Diodora funiculata (Rurve)” from Karachi, Mouth of the 
Indus is another allied species, but the species is remarkable for 
the dark articulated ribs which radiate from the nearly round 
apical hole. Radial ribs of suprapunicea are finer than those of 
funiculata. 

Purple colour on its apical part, elliptic apical hole, and 
finely latticed sculptures distinguish this new species from the 
other. 


Explanation of Plate 30 (15) 


Fig. 1. Diodora sieboldit (Remvn) 26.3X16.3X9.7 mm. (Living, Tomiura.) 

Fig. 2. Diodora elaborata (SowmRBy) 18.6X12.5X9.0mm. (Living, Kosi- 
goe.) 

Fig. 3. Diodora humilis (YoKOYAMA) 22.0X13.0*5.0 mm. (Pliocene, Hira- 
iso.) Reproduction of YoKoyama’s Original figures. 

Fig. 4. Diodora yokoyamai OruKA n. sp. (Monotype) 21.0x14.0x6.8 mm. 
(Living, Sionomisaki, 200m deep.) 

Fig. 5. Diodora yokoyamai kosibensis OTUKA n. subsp. (Holotype), 9.6 mm 
high, (Pliocene, Kosiba.) Reproduction of YokoyAma’s original 
figures. 

Fig..6. Diodora suprapunicea OTUKA n. sp. (Holotype) 20.6 x 14.0 xX 6.7 mm. 
(Living, Onziku.) 
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D. funiculata (Rerver), D. sieboldii (Rerve), D. ticaonica (REEVE), D. mus 
(Rerve), D. tanner’ (VERRILL), D. crucifera (Pruspry), D. elaborata (SowERBY), D 
humilis (Yokoyama). BkESt ofilirh ticaonica 2 EIS CHARS Dwact, ARO funiculata 
& tannert EFF SLOBMOCOLRSTLERBUM~THS, AAO funiculata clk 
suprapunicea, TJ U < tannert clk yokoyamai XU? yokoyamai kosibensis 2p ictr%G 
Lico Kibsar Upper Pliocene WRICA %, crucifera, humilis, yokoyamai kosibensis © 
Zr dS METH IC & AE Teo 


1) Rerve, Conch. Icon., 1850, pl. 9, fig. 65, (as Fissurella). 
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50. Gotlandian Clathrodictyon from 
Tyosen (Korea) 


By 
Hisakatsu YABE and Toshio SUGIYAMA 


(Read Sept. 25th.; received Sept. 30th., 1937) 


Throughout North China, Manchuria and Tyédsen (Korea), 
Carboniferous deposits rest directly on Ordovician limestone in 
parallel unconformity, while there is discovered no Gotlandian 
and Devonian strata over this extensive region. It is so far true 
that there prevailed a long time of subaerial denudation or terres- 
trial condition before the deposition of Carboniferous sediments ; 
the evidence, however, is by no means conclusive for the view 
that the region was never covered by sea-water during the Got- 
Jandian and Devonian periods. For several decades past, our 
knowledge showed no progress on this line ; hence it was sensational 
when Mr. K. Ozaxz of the Shanghai Science Institute, reported 
in 1932 his discovery of a limestone with limestone boulders bearing 
Gotlandian fossils near Kenniho, Heian-nan-dé, Tyésen (Korea), 


‘which he and S. Suimizu later called the “ Kenniho limestone 


conglomerate””’. 


Ozaki and two others” described the fossils in the limestone 
boulders of the conglomeratic limestone, and distinguished 382 
species in 18 genera, mostly of corals; though some of them seem 
to need revision, yet the associate occurrence of the corals surely 
belonging to the genera Halysites, Propora and Heliolites in 
many limestone boulders leaves almost no doubt about the Got- 
landian age of the fauna and the limestone boulders containing it. 

The “ Kenniho limestone conglomerate ” is a true conglomerate 


1, 2) S.Samiuzu, K. Ozaxt and T. Osata: Gotlandian deposits of Northwest 
Korea. Jour. Shanghai Sci. Inst., Sec. 2, Vol. 1 pp. 59-85, 19384. 
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with limestone boulders of various kinds, including those apparent- 
ly of similar aspect with some Ordovician and Cambrian lime- 
stones well developed in the neighbourhood ; on the other hand, 
no Gotlandian fossils were found in its caleareous cement in spite 
of a careful search by one of us (Yar) and Mr. T. Ouse, a former 
member of our Institute. In addition, Mr. T. Kopayasur” reported 
a find of a boulder of the Cambrian Redlichia shale with Redlichia 
in it. The conglomerate should be of the Mesozoic date, if it 
really passes upwards and laterally without any interruption into 
the clastic conglomerate at the base of the Lower Jurassic (?) Tudo 
group as pointed out by Kopayasur”’. 

The typical locality of the “ Kenniho limestone conglomerate ” 
is situated near a small village of Sindé, 3km NE of Kenniho. 
Yapse and Ouse in their few hours visit to this locality nm the 
spring of 1935, collected there several fragments of corals. These, 
thin sliced and microscopically examined, were found to be Haly- 
sites, Heliolites, Propora, Favosites and some other corals, beside 
two Stromatoporoids described below. A specimen of Propora is 
in excellent preservation ; its transverse section is photographed 
and is shown on the accompanying plate (pl. 31 (16), fig. 5); it is, 
we believe, specifically identical with Propora affinis (BrLLiNGs)”, 
which is the well known Gotlandian species, hitherto reported from 
Canada, Europe, Siberia and China in Asia. 


1, 2) T. Kopayasnr: Is the Kenjiho Limestone Conglomerate a Gotlandian 
Deposit ? Jour. Geogr. vol. XLVII, no. 558, pp. 362-366. 

3) Propora cfr. affinis (Brnues):—Corallites 1.5mm or somewhat less in 
breadth, margin crenulated due to the presence of 12 minute nodulous protrusions; 
interspaces more or less narrower and minutely vesiculated. Section stored in 
the Institute of Geology and Palaeontology, Téhoku Imperial University. Refer- 
ences; L. M. Lampe: A Revision of the Genera and Species of Conadian Palaeo- 
zoie Corals (as Lyellia affinis Brrures). Contr. Canad. Palaeont., vol. IV. pt. I. 
p- 84, pl. V., figs. 1, la. G Lrypsrrém: Remarks on the Heliolithidae (as Propora 
conferta M. Epwarps et J. Harmer). Svenska Vet. Akad. Handl., vol. XXXII, No. 1, 
p. 98, pl. IX., figs. 5, 6, 9-22. J. Kr&r: Revision der Mittelsilurischen Helio- 
lithiden und neue Beitrage zur Stammesgeschicht derselben. Widenskabs?Sels- 
kabats Skrifter: I. Math-nat. V, Klasse, 1908, No. 10, p. 52. 

Ozaxr described two forms of Propora, P. cfr. magnifica Pocra and P. 
yabet Ozaxt from the same locality. The two agree with ours in lacking true 
septa, aculae and dacilli and in having vesicular coenenchymal tissue ; it is ques- 
tionable whether the two forms of Ozaxr are really distinct from P. affinis. OzaxK1: 
Op. cit., pp 67-68, pl. X, figs. 9, 10; pl. XI, figs. 1-3. 
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The boulders of the Gotlandian limestone must have their 
origination somewhere in this neighbourhood, or at least not far 
distant, since they are often angular or subangular and sometimes 
attain more than 20cm in diameter ; whether the erosion relics of 
the limestone do or do not still exist in situ may be settled only 
by a later, more detailed stratigraphical survey. 

It is also worthy of special mention that Mr. Y. ONUKI, a 
graduate of our Institute discovered in 1936, richly fossiliferous 
Gotlandian deposits in the Kitakami Mountainland, Japan”. 


Clathrodictyon vesiculosum NicHotson and Morig 
Pl. 31 (16), Figs. 1, 2. 


1892 Clathrodictyon vesiculosum NicHoLtson and Murie: N. A. Nicnorson, A Mono- 
graph of the british stromatoporoids. Palaeontograph. Soe. Monog. p. 147, 
pl. 17, figs. 10-13; pl. 18, fig. 12 (with synonymy). 

1896 Clathrodictyon vesiculosum NicHoLtson and Murie: Canadian Stromatoporoids 
with Reference to the Literature of each species described from Canada. 
Canada Ree. Sci., vol. 7, p. 184. 

1908 Clathrodictyon vesiculosum Nicnotson and Murie: W. A. Parks, Niagara 
stromatoporoids. Univ. Toronto Stud. Geol. Ser. no. 5, p. 14, pl. 7, figs. 1, 6; 
pl. 8, figs. 2, 4, 5. 

1929 Clathrodictyon vesiculosum NicHotson and Murie: B. Yavorsxy, Silurian 
stromatopo-oids. p. 104, pl. 7, fig. 8; pl. 8, figs. 1-7. 

1933 ? Clathrodictyon vesiculosum Nicwo~son and Muriz: W. A. Parks, New 
Species of stromatoporoids, Sponges, and Corals from the Silurian Strata 
of Baie des Chaleurs. Univ. Toronto Stud. Geol. Ser. no. 33, p. 9, pl. 2, 
fig. 2. 

A small piece of coral-stock, of which 2 sections cou'd searcely be 
prepared. 

Form and surface feature of coenosteum unknown. Skeletal elements 
slender, average 0.1mm in breadth. Horizontal elements subparallel, 9-10 
counted in 1mm, much undulated so as to be often hardly distinguished 
from vertical elements where both are connected to form a nearly vesicular 
structure. Vertical elements appear as minute dots in tangential section, 
here and there united by horizontal elements to short vermicular strings. 
Astrorhizae and mamelons not exhibited in sections. Traversed by numer- 
ous Caunopora tubes, 0.3-0.5 mm bioad. 


Almost indistinguishable from the typical Clathrodictyon vesi- 


1) Y. Onuxr: On the Palaeozoic Formation near Sakamotozawa, Kitakami 
Mountainland. Jour. Geol. Soc. Japan, Vol. 44, No. 522, pp. 168-186, 1937 (in 
Japanese). 


—— ( 156 ) —— 


1012 H. Yape anp T. SUGIYAMA 


culosum as figured N. A. NicHorson, in so far as can be judged 
from the scanty material at hand. 


Clathrodictyon salairicum YAVORSKY 
Pl. 31 (16), Figs. 3-4. 
1929 Clathrodictyon salairicwm YavorsKy: Silurian stromatoporoids, Bull. Com. 
Géol. Leningrad, vol. 168, no. 1, p. 106, pl. IX, fig. 8; p. X, fig. I. 

A few fragmental specimens ; form and surface feature of coenosteum 
unknown. Horizontal elements very persistent, slightly undulated, parallel, 
up. to 0.05mm thick, 7-9 counted in 1mm. Vertical elements well de- 
veloped at both ends by two successive horizontal elements and forming 
oblong compartments which are horizontally elongated. Vertical elements 
0.075-0.1 mm thick, appearing as distinct and irregularly distributed minute 
dots in tangential section. Traces of astrorhizae and mamelon visible in 
section. Thin sections only. 


Apparently indistinguishable from Clathrodictyon salairicum 


Yavorsky from the Gotlandian of Siberia, in so far as can be 
judged from the sections at hand. 


Explanation of Plate 31 (16) 


Clathrodictyon vesiculosum NICHOLSON and MuRI® 


Fig. 1. Vertical section. x10 
Wig. 2. Tangential section. x10 


Clathrodictyon salairicum Y AVORSKY 
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51. On the Stratigraphical Significance of 
Pecten naganumanus Yokoyama, and 
Its Bearing on the Japanese Neogene 


By 
Hisakatsu YABE and Kotora HATAI 


(Contribution from the Institute of Geology and Palaeon- 
tology, Téhoku Imperial University, Sendai, Japan. 
Read Sept. 25th.; received Sept. 30th., 1937) 


Since the well-known scallop, Pecten naganwmanus was des- 
cribed and figured by Dr. M. Yoxoyama in 1920, it was from time 
to time reported from many regions by different authors. At the 
present time its known southernmost limit in distribution is in 
the Philippine Islands, while its northernmost one is in the Setana 
series of Hokkaidd, northern Japan. The interesting geographical 
distribution and recent gift of several specimens of Pecten naga- 
numanus from the Philippine Islands by Mr. Wataru Hasnarmoro 
to the senior author, has led the writers to this short note. 


Pecten naganumanus Yokoyama, 1920 
Migs eon os 


1920 Pecten naganumana Yoxoyama, Jour. Coll. Sci. Imp. Univ. Tokyo, Vol. 389, 
Art. 6, p. 160, pl. 13, figs. 4-6. 

1922 Pecten naganumana Yokoyama: Dickerson, Philippine Jour. Sci. Vol. 20, 
INO 2; pledge; fic, 1. 

1928 Pecten (Vola) sinensis Sowmrspy: YoxKoyama, Rep. Imp. Geol. Surv. Jap., 
No. 101, p. 97, pl. 14, fig. 1 (Yoxoyama’s species). 

1931 Pecten (Vola) naganumanus YoxoyaAMA: Nomura and Nino, Sci. Rep. Té- 
hoku Imp. Univ., Ser. 2, Vol. 15, No. 3, p. 179. (questionable) 

19382 Pecten (laqueatus var. ?) naganumanus YoKoyAMA: Kuropa, The Venus, 
Vol. 3, No. 3, appendix p. 108, fig. 116. 

1933 Pecten (Vola) naganumanus YoxevamMa: Nomura, Sci. Rep. Tohoku Imp. 
Univ., Ser. 2, Vol. 16, No. 1, p. 58. 


Pecten naganumanus was first described by Yokoyama in 1920, 
upon well preserved specimens derived from the Naganuma zone 
at Naganuma, Sagami province, Centra] Japan. The original de- 
scription is as follows :— 
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| Shell medium-sized, not very thick but firm, roundish, broader than 
high, strongly inequivalve, nearly equilateral, the lower margin describing 
a semicircle with the anterior and posterior corners obtusely angulate 
and the antero-dorsal and postero-dorsal margins sloping and somewhat 
concave. Right valve convex and swollen, with broad and flatly rounded, 
subequal, radiating ribs separated by intervals of a less breadth; number 
of ribs normally twelve, but sometimes thirteen or eleven with one to 
three small subsidiary riblets at the anterior as well as at the posterior 
ends. Left valve quite flat, or even a little concave, also ornamented with 
flatly rounded radiating ribs which, however, are much narrower than those 
of the right valve, so that the interspaces become consequently wider than 
the ribs; their number is normally eleven, but may lessen to ten or in- 
crease to twelve and may also be accompanied by a few subsidiary riblets 
at both ends of the valve. Fine dense concentric elevated lines cross the 
ribs as well as the interspaces, most distinct on the flat valve, even ob- 
solete on the ribs of the convex valve, on which we often observe several 
longitudinal striae. Hars are nearly equal especially on the flat valve, 
the anterior ear of the right valve being marked by a shallow byssal notch. 

The largest specimen in our possession measures 82 millim. in height, 
95 millim. in length and 25 millim. in depth. 

The species allied to P. naganwmanus are, P. laqueatus Sow- 
ERBy, P. sinensis SowERBY and the Australian P. bifidus MENKE 
(or P. fumatus Reeve). All of these mentioned species are closely 
related to P. naganwmanus, yet not one of them can be said to 
be specifically identical, and the differences existing between the 
above mentioned ones is taken to be of specific value by authors. 
Kuropa is inclined to regard P. naganumanus as a possible va- 
riety of P. laqueatus Sowrrsy, a recent and fossil species in Japan. 
Nomura and Niro believe that P. naganuwmanus is related to P. 
laqueatus SowERBy and P. fwmatus Reve, but the differences 
between those scallops is of specific value, thus warranting their 
separation and not combination. Nomura states that P. naga- 
numanus is not a synonym of either P. sinensis or a varietal form 
of P. laqueatus, but is closely related to the Australian P. bifidus. 
Specific distinction among these mentioned forms lies in the num- 
ber of normally developed ribs on both the right and left valves 
and also in the degree of inflatness of the umbonal region of the 
right valve. 

From studies on the literature in concern and from the ob- 
servations on specimens, we also prefer to regard P. naganwmanus 
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as closely related to the mentioned forms, but at the same time, 
recognize it as a valid species characteristic of the Japanese Upper 
Pliocene or Lower Pleistocene, according to authors. We, however, 
are in the opinion that intermediate forms between P. naga- 
numanus and the above mentioned forms must be found in order 
to make clear the true relationship existing between the species 
in question to those of close alliance. 

Species related to P. naganwmanus are found in the Tertiary 
deposits of western North America, and are given below briefly 
in order to make clear their relation to the present one. 

In regard to Pecten humphreyst Conran, a Miocene species of 
the eastern coast Tertiary of North America, Grant and GALE”, 
state that : 


The two well-knwon forms, humphre:si and laqueatus, are so very 
much alike that they probably cannot be distinguished and are here tenta- 
tively considered synonymous in spite of their very distant occurrences. 
The variety aletes explains and unites these two widely separated occur- 
rences, for it is a form probably not more than varietally distinct, being 
apparently a local off-shoct that separated from the main stock as it mi- 
grated from Maryland to Japan. Whether the synonymy as given above be 
accepted or not, the fact of primary importance cannot be doubted that this 
species or group of forms migrated, probably during the Miocene, between 
Maryland and Japan through California faunas is entirely mythological 
and to show that migration has occurred between this region and others, 
that some species must have come here from the other regions, and that 
therefore the faunas of the other regions must be taken account of and 
some of the specific names applied to California forms. Fuithermore, 
this instance does not occur alone but is accompanied by many others. 
The Pectens supply the cases best known to the present writers, who have 
studied them more with this idea in mind, but similar cases have been 
noticed in other genera such as Corbula, Psephaea, Nucula, Pitar (Ami- 
antis), Mactra, ete. Provinecialism has deprived California palaeontologists 
of one of the most helpful aids in making correlations and has kept in 
the dark some of the most interesting chapters of this part of natural 
history. 


Grant and Gate consider P. laqueatus to have migrated from 
the Atlantic side to the Pacific side of North America and to 


1) U.S. Grant, VI and H.R. Gare: Catalogue of the Pliocene and Pleisto- 
eene Mollusca of California. Mem. San. Diego Soc. Nat. Hist., Vol. 1, pp. 221- 
222, 1931. 
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Japan under the name of P. humphreysi, to which it was lumped 
into; and that aletes serves in uniting and explaining the widely 
separated occurrences. However, in the explanation given by Grant 
and GaLB, aletes apparently neither unites nor explains the remote 
occurrences of P. hwmphreyst and P. laqueatus, as nothing is 
stated in regard to the occurrences of intermediate forms between 
those two species in the interevening area on the one hand, and 
aletes does, not seem to explain their remote occurrences as it 
occurs only in Lower California, according to those authors. 

More recently, H. I. Tucker”, gave the following statement: 

Comparisons of specimens of P. laqueatus SowERByY from Japan with 
the Maryland humphreysi leaves no doubt that they are only generically 
related. There seems little basis for placing SOWERBY’s species in syn- 
onymy under humphreysi, as GRANT and GALE. 


The view held by Tuckrr in regard to the relation existing 
between humphreyst and laqueatus, is followed by us. The main 
differences noted by us, aside from the remote occurrences are 
briefly given in the following lines. 

The ribs on the left valve of laqueatus number 8-9, and are 
more closely spaced, as well as more roundly higher than in 
humphreyst, which has 7-8 ribs. The ribs on the right valve seem 
to be more pronounced, with less significant subsidiary ones at the 
sides and generally number 8, but range within 8-9, instead of only 
7-8 as compared with hwmphreysi. Also the beak of the right 
valve as well as the umbonal region of laqueatus seems to be more 
swollen than in hwmphreyst. 

Pecten naganumanus is also closely similar to P. bellus Co- 
NARAD’, an extinct species occurring in the Middle and Upper 
Pliocene deposits of the west coast Tertiary of North America. 
Its description as given by Granr and Gate is as follows : 

Right (lower) valve only moderately convex, the point of greatest 


convexity being about one-third of the distanee from the hinge- to the 
posterior margin of the disk., the umbo curving sharply in some specimens 


1) H. I. Tucker: The Atlantic and Gulf Coast Tertiary Pectinidae of the 
United States. Amer. Midl. Nat., Vol. 17, No. 2, p. 479, 1936. 

2) G. H. Expringr and R. Arnotp: Bull. 309, U.S. Geol. Surv., p. 24, pl, 35, 
fig. 8, 1907; Watrerrati: Univ. Calif. Publ. Geol. Vol. 18, No. 3, pp. 78, 81. 82, 
1929; Grant and Gate: Op. Cit., p. 225, 1931. 
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and meeting the plane of the ears perpendicularly ; ribs prominent, 12 
to 15 in number, broad flat-topped, with flat, steeply sloping sides, some- 
times marked by one or two indistinct longitudinal grooves, growing bro- 
ader, less elevated, and less sharply angled near periphery; hinge-line 
short ; left valve only slightly convex, outline smoothly curving or varied 
with a depressed area just under the beaks; ribs much as in the right 
valve, but narrower and higher, more distant, sometimes slightly grooved 
in the center. 


From the above description as well as from the figures of. 
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P. bellus given by Expripcr and Arnorp, it can be noticed that 
the number of ribs on the right as well as left valve exceeds that 
of P. naganwmanus, which varies from 11-13. Beside the difference 
in the number of the radial ribs, it is also recognized that the 
umbo is slightly more swollen and the hinge-line less straight in 
P. naganumanus than in P. bellus. These features are taken to 
be of specific value in distinguishing the species of the Pecten 
laqueatus-group. 

The geological age and exact stratigraphical position of the 
Naganuma beds, the type horizon of Pecten naganwmanus, has 
been a subject of considerable discussion, mainly because the 
Naganuma beds is bounded both above and below by an uncon- 
formity. It has hitherto been placed in the Upper Pliocene by 
such authorities as OruKa and Nomura as well as SaKAKURA, and 
in the Lower Pleistocene by Maxtyama, YaBE and Aoxr. Recently, 
N. Ixese”’, brought forth his studies of the Upper Musasino For- 
mation, in which he places the Naganuma beds in the Middle 
Pleistocene as shown above: 

Our recently obtained material was derived from the Malum- 
bang limestone at Samagui, Bongabon, Mindoro Islands, which 
occupies the following stratigraphic position, according to the 
classification by Faustino :” 


Formation name Characteristic 

Pleistocene Elevated coral reefs and high-level river deposits 
in many parts. 

Guadalupe Tuff beds in southwestern Luzon, with teeth of deer 
and sharks. 

Malumbang Coralline limestone in Bondoc Peninsula, Tayabas, 

| * . . . - 

and Cebu. Yielding fossil marine invertebrata. 

Santa Cruz Santa Cruz, Zambales, tuffaceous marl; 

Alpaco Mount Alpaco, Cebu, tuff and sandy marl. 

Vigo Sandstones and shales with oil-seeps. 

Binangonan Limestones with large Lepidocylinas. 

Bantan Shales and grit with coal and marine shells. 

Agno (Eocene) Conglomerate beds of the Agno river. 

Baruyen (Jurassic) Radiolarian cherts with Cenosphaera and Dictyomitra. 


1) N. Ixesr: Divisions and Age of the Upper Musasino Formation. Jour 
Geol. Soc. Japan, Vol. 44, No. 525, pp. 588-589, 1937 (in Japanese) 

2) L. A Favustixo: Proc. Third Pan-Pacific Sci. Congr., Tokyo, Vol. 2, pp. 
1535-1539, 1927. 
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In the Island of Taiwan, P. naganumanus occurs at numerous 
localities of the upper half of the Pliocene Byéritu beds” of Mr. 
Anpo”, which occupy the following stratigraphic position : 


Formation name Characteristic 

Raised coral] reef Reef building corals associated with molluscs. 

Plateau gravel Thick gravel bed free fom fossils. 

Rytky® limestone Stratified limestone, rarely massive and porous. 
Fossiliferous. 

Syokkozan beds Conglomerate intercalating sandstone layers in the 
lower part. 

Byoritu beds Alternating layers of shale and sandstone in the 


lower, shale predominating in the upper. Fossils. 


Kaizan beds Sandstone and shale with ocassional thin layers of 
limestone and marl. Coal and oil. 


Karisan beds Black slaty shale, rarely with marl and sandstone. 


Hori slate and crystalline schists 


Unconformities appear between the Plateau gravel and the 
Rytkyt limestone and between the Rytkyf limestone and the 
Syékkozan beds, while the Karisan and the Kaizan beds are in 
fault contact. 

P. naganumanus has also been reported from the Sirahama 
beds in the southern part of Izu Peninsula, Central Japan. It is 
there represented only by a left valve whose external surface is 
entirely covered by the calcareous matrix, and, although it may 
be a form of the named species, there is still room for doubting its 
belonging to the named one. Furthermore, there is also some data 
for believing in the necessity for a restudy of the stratigraphic 
sequence of the strata of southern Izu Peninsula, as the lthic- 
facies undergoes considerable lateral variation, and eruptive rocks 


1) H. Yase andS. Hanzawa: Tertiary Foraminiferous Rocks of Taiwan (For- 
mosa), Sci. Rep. Téhoku Imp, Univ., Ser. 2, Geol., Vol. 14, No. 1, pp. 8-9, 1930. 
In a former occasion it was stated that the Ryfiky&i limestone unconformably 
overlies the Syékkozan beds at Hézan. However, it must be stated at this place 
that the so-called SyOkkozan beds at H6zan are not of the type, and it is believed 
that the Upper part of the Byoritu beds and the part of the Sydkkozan beds are 
contemporaneous with one another, the latter being a different facies of the for- 
mer; likewise, a part of the Rytikyfi limestone is also possible to be a different 
facies of the Syékkozan beds. 

2) Mr. Anvé in M. Naxamura: Jour. Geol. Soc. Japan. Vol. 44, No. 526, p. 
673, 1937. (in Japanese) 
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have made complicate and difficult the tracing of the different 
rocks in the field. 

Maxiyama”, in his study of the marine stages developed in 
South Kwant6, Japan, has recorded Pecten laqueatus naganumanus 
Yoxoyama, from the Kanozanian stage, whose type locality is said 
to be Mt. Kano-zan in Bés6 Peninsula. His stages, in descending 
order, are as follows : 


Stage name Substage name Terrace Height above 
sea-level 
Tatikawan — 4th, river terrace 30 to 40m 
Naritian Kiorosi 8rd, coastal plain 60 to 70m 
Manzaki 
Sematian Erodona frequens 2nd, wanting =e 
Kamiiwahasi 
Azu 
Kamiizumi 
Kanozanian Hitomi Ist, coastal plain 80 to 100m 
Ttiziku 


All of these stages and substage names are referred to the 
Pleistocene age by Maxtyama, and the lowest, or Kanozanian stage 
is said to overlie the Pliocene in unconformable relationship. 
Pecten naganumanus occurs in the lowest part (Itiziku substage 
of the Kanozanian stage). 

Sakakura” records P. naganwmanus from the Sakahata beds 
at Tuzimori, where it is said to be very common, and from the 
lower part of the Itiziku beds at Imokumo, both in P6s6 Peninsula. 
Both beds are referred to the Pliocene by him. The stratigraphical 
positions of his P. naganwmanus, is shown below : 


Pléistocéne | Turumaien Sables et graviers de Yabu 
Inf. (Zone fossilifére de Yabu) 


Sables de Dizd1o 
(Zone fossiliféres de Diz6dd) 


Plio-Pléist- Argile de Kasamori 


océne Sables, et graviers de Mandano 
(Zone fossilifére de Mandano) 
Pliocene Satomien Sup. Sables d’Itiziku Altern. sables et 
Sup. (Z. fossil. Itiziku) argiles, et argile 


Moy. Moy.| Argile de Yanagawa 


1) J. Maxryama, Jap. Jour. Geol. Geogr., Vol. 9, pp. 21-53, 1931. 
2) K. Saxaxura, Jour. Geol. Soc. Jap., Vol. 42, Nos. 506-507, pp. 11-13, 1935. 
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Altern. argiles et sables de Habusawa 
Argile de Sambonmatu 
Inf. | Sables de Hasumi 
(Zone fossiliféres de Hosono et Kaburai) 
Inf. Nisiha- Couches de Sakahata 

tien (Zone fossilifére de Tuzimori) 
Argile dure de Kohiragadai 


Couches de Seki (Sables et graviers tuffacés) 


Miocene Couches de Toyooka 


We have specimens of this species from the Naganuma beds 
(type horizon) at Naganuma, Toyoda-mura, and Muraoka-mura, 
both in Kamakura-gun Sagami province ; from the Ninomiya beds 
at Ninomiya, Naka-gun, in Sagami; from the Nisihigasa beds at 
Nisihigasa, Akimoto-mura, Kimitu-gun, Kazusa province; and 
from the Mandanoyama-beds at Mandanoyama, Kimitu-gun, Ka- 
zusa. Besides, there is a questionable specimen from the Sirahama 
beds of southern Izu Peninsula, Izu ; a questionable species from 
the “ Ryikyt” limestone beds in Okinawa-zima, Rytikyt Islands, 
and the present one from the Malumbang limestone of the Phi- 
lippine Islands. 

There is also a fragmentary specimen from the Hiradoko beds 
of Noto, collected by the late Mr. T. Marrusrma, a student of our 
Institute, who met a very unfortunate death while surveying in 
that region. Only a single right valve of P. naganumanus was 
found out of about 20 convex valves of Pecten laqueatus SowERBY 
from the Hiradoko beds. Sometime ago, Mr. T. Kuropa (Venus, 
III (2), 108, 1932), stated that very rarely P. naganwmanus is 
dredged together with living specimens of P. laqueatus, from off 
Hizen, Kytsyt. His case is strongly similar to the fossil- bearing 
Hiradoko beds of Noto. 

To be stated at this place is the fact that the “ Rytkyt”’ 


limestone developed on Okinawa-zima in the Rytkkyt Islands, was 


once stated by Nomura and Harar’, that “Upon the data now at 
hand, it seems more reasonable to consider the beds yielding these 
fossils (listed in their article) to be a different facies of the Sima- 
ziri beds and not a part of the Rytkyt limestone complex”. The 


1) §. Nomura and K. Harat: Trans. Pal. Soc. Jap., No. 12, pp. 836-339, 
1936. 
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Simaziri? beds are known to be stratigraphically older than the 
Rytikyi limestone complex, which it underlies unconformably. 

Pecten (Vola) sinensis SowrrBy, recorded by Yokoyama from 
the Upper Byoritu beds of Taiwan (Formosa) is the same as P. 
naganumanus recorded by Nomura from the same beds. 

P. nagamumanus has also been recorded from the Setana 
series of southwestern Hokkaidé6 by Nagao and Sassa”. Their 
specimen was listed with a question mark. The stratigraphic 
horizon of the Setana series” and its generally accepted Pliocene 
age, more or less quite corresponds to the general occurrence of 
P. naganumanus, and probably corresponds to the Upper part of 
' the Byoritu and Simaziri beds of southern Japanese Islands. 

Thus, as has been shown in the foregoing pages, there are 
several horizons of Pecten naganuwmanus in the Japanese Upper 
Tertiary, these may be arranged in the following way. 

P. naganwmanus from the Byoritu beds of Taiwan approxi- 
mately corresponds in age to the Malumbang limestone of the 
Philippine Islands, and to a part of the Simaziri beds Okinawa- 
zima, and to the Setana series of southern Hokkaidé. The one 
from the Naganuma beds may correspond, according to the inter- 
pretation of the stratigraphical divisions and geological age, to 
the Ninomiya beds of Sagami, and probably the specimen recorded 
both by MaxryaMa and SaKaxura may also belong here. How- 
ever, if the Kanozanian stage of Makryama is Lowest Pleistocene 
and the Itiziku beds of Saxakura Uppermost Phocene, and the 
Naganuma beds as recently reclassified by IkEBE of Middle Plei- 
stocene, and the specimen from the Hiradoko beds of Noto either 
thereabout or somewhat younger in age, then it follows that the 
geological range of Pecten naganwmanus is from the upper part 
of the Lower or the lower part of the Upper Pliocene to the Middle 
Plesitocene or slightly younger. 

However, as may be noticed, there are several small horizons 


1) S. Nomura and Y. Zins6: Sci. Rep. Téhoku Imp. Univ., Ser. 2, Vol. 18, 
No. 3, p. 229, 1936. 


2) T. Nagao and Y. Sassa: Jour. Geol. Soc. Jap., Vol. 41, No. 488, p. 2383, 
1934. 


8) T. Naaao: Proc. Fifth Pan-Pacifie Sci. Congr., Canada, A 7, 32, pp. 2461- 
2465, 1934. 
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of this species in the Japanese Upper Tertiary deposits, but broadly 
speaking, it is more common in the Upper Pliocene or Lower 
Plesitocene than in other ages. Finally, the geological age of its 
occurrence and the stratigraphical position it may occupy, all de- 
pends upon the association of faunal elements found in the same 
horizon and locality. 

As the closing word of this preliminary report toward studies 
on the distinction between the Pliocene ond Pleistocene of Japan, 
it may be said that Pecten naganwmanus from the Byoritu beds 
generally has about 12 ribs on the right valve, the ones from the 
Naganuma beds generally show but 11, those from the Ninomiya 
beds about 10, and the specimens from Higasa number about 12. 
Thus, it may be possible that the number of ribs on the right 
valve and their relation to the age of the beds in which they 
occur may yet prove to be of some aid in distinction of the Ple- 
istocene from the Plocene in the Kwanté region, Central Japan. 
However, from the number of ribs only taken into consideration, 
it appears as if the beds at Higasa and the Byoritu beds were 
of the same age, and that the Nagnuma beds were geologically 
older than the Ninomiya beds; providing that the decrease in 
number of ribs on the right valve is in accordance with the 
succession of strata. Previous knowledge, however, does not allow 
such a rash conclusion, and until the real relationship existing 
between the various types of Pecten naganwmanus, that is to say, 
the number of ribs on the right valve and the stratigraphic 
horizon in which it occurs, to its associated faunal elements is 
known, conslusive remarks are withheld for future study. 


Explanation of Plate 82 (17) 
(2 Natural Size) 
1. View of intact valves, showing their convexity. 


2. Right valve, showing the typical flat ribs. 
3. Left valve, showing the elevated ribs. 
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52. Ona Graphularia-Like Fossil from the 
Pleistocene Tokyo Beds of Tokyo 


By 
Hisakatsu YABE and Toshio SUGIYAMA 


(Contribution from the Institute of Geology and Palaeontology, 
Tohoku Imperial University, Sendai, Received Sept. 25th. ; 
read Sept. 30th., 1937) 


The interesting fossil which forms the subject of this short 
note was collected some thirty years ago from the Tokyo beds of 
Atagosita, Siba-ku, in the city of Tokyo, by the late G. Yama- 
KAWA, and offered by him to the senior author. It is a slender 
columnar calcareous body, somewhat bilaterally symmetrical, flat- 
tened on two opposite sides, and radially fibrous in cross-section. 
Apparently it is a fragment of an axis of a certain Alcyonaria, 
most likely of the Pennatulidae, and it strongly reminds us of the 
genus Graphularia by its peculiar form and structure. 

The genus Graphularia was established by M. Epwarps and 
J. Harmz” in 1850 on Graphularia wetherelli M. Epwarps and 
J. Hamme from the London clay of England.. It was compared 
by them with the similar axes of the living Pennatula, Pavonaria, 
Umbellaria, Lithuaria, Veretellum, and Virgularia, and it was 
found to disagree with all of them. The genus” now includes 
some 15 species, beside the genotype, mostly from the Palaeogene 
of Europe; these are, G. ambigua Morton from the Senonian of 
New Jersey, North America, G. grénwalli Nretson from the Crania- 
limestone of Denmark, G. sp. from the Palaeocene of Sweden, G. 

1) M. Epwarps and J. Harme: A Monograph of the British Fossil Corals 


pp. LXXXIII and 41, pl. 7, figs. 4, 4a-e. 
2) J. Fetrx: Anthozoa neocretacea. Foss. Cat. Animalia, pars 7, p. 244, 1914. 


Anthozoa miocaenica, ibid., pars 35, p. 297. Anthozoa pliocaenica et pleisto- 
eaenica, ibid., pars 44, p. 502, 1929. 
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belgica Vincent, incerta p’ArcuHrac, desertorum ZiTTEL, and per- 
plexa DE GrEcorio from the Eocene respectively of Belgium, the 
Pyrenees, Egypt, and Alabama in North America, G. beyricht 
Branco, brancot v. Koenren, brawnt Branco and crecelii ANDREE 
from the Oligocene of Germany, G. sp. from the Oligocene of 
Denmark, G. sp. and barbara Pomer from the Miocene respectively 
of Austria and Algeria, G. robinae McCoy from the Miocene of 
Australia and New Zealand, and finally G. senescens Tare from 
the Miocene of Australia. The last two are the only species 
hitherto recorded from the borderlands of the Pacific. 

The generic identification of these forms are doubtful, unless 
the name Graphularia is used as a form-genus for fossil axes of 
the alcyonarian corals more or less similar to those of the 
living genus Pennatula and its allies. Perhaps there is need of 
redefining the genus Graphularia for the modern use based on a 
full knowledge on the structural features of the axes of living 
forms, which we are now lacking. In the original sense, Graphu- 
laria. is characterized by its authors as, “Corallum ‘styliform, 
straight, very long, cylindroid towards the lower extremity, sub- 
tetrahedral at the upper part, and presenting on one side a broad 
‘shallow furrow. Transverse section showing the existence of a 
thin coating, and a radiate structure in the body of coral.” ‘The 
genotype has on its suface “a multitude of small, longitudinal, 
closely-set striae, that seem to indicate a fibrous structure’, under 
the microscope. 

At least, the fossil from the Tokyo beds now in coneern di- 
verges not little from the Graphularia in several detailed features 
‘as the following description shows; as much as there is a great 
possibility of its belonging to one of the living genera or even 
living species, being derived from a Pleistocene deposit, it is merely 
provisional to assign it to Graphularia and only for practical need 
to apply a new specific name to it. 


Graphularia (?) yamakawai, n. sp. : 
Figs. 1-4. ret ONE tt 
A caleareous ‘columnar body, broken at both ends and. 13 mm, long. 


Straight, almost bilaterally -symmetrical, flattened on two. opposite sides, 
1.9 and 2.7mm in shorter and longer diameter respectively ; radial ,and 
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zonal structure distinet- in cross- section, outermost zone ‘thickest on in- 
flated sides and: almost disappearing on flattened sides. Flattened sides 
almost smooth on surface, though exhibiting under magnification numerous, 
extremely fine, slightly elevatcd, longitudinal striae; those on. inflated 
sides more prominent, being broader and higher, often culminating to 
tubercles pitted on tip, mostly pone vadinal, but curadonally oblique. 


5 
Graphularia yamakawat Yapr and Sueryama from the 
Pleistocene Tokyo beds of Tokyo. x10 
Fig. 1.. One of flattened sides. Fig. 2. The opposite side. 
Fig. 8. One of inflated sides. Fig. 4. Transverse section; the radial 
structure is more distinct on the specimen than in this figure. 
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Remarks: It is a question whether the flattened sides are a 
primary feature of the corallum or due to erosion ; the sides are 
not only parallel to each other, but are also provided with short, 
slightly clevated longitudinal striac, though considerably finer 
than those on the opposite sides; we took the feature as of pri- 
mary nature. 

The specific name is dedicated to Gordon Yamakawa, who 
contributed very much to our knowledge on the younger Cenozoic 
fossils of the Kwanté region, during his very short but exceed- 
ingly suecessful career. His works will show his remarkable abili- 
ty and his much regretted death at a young age was a great shock 
to the Japanese palacontology. 

The holotype is now stored in the Institute of Geology and 
Palaeontology, Téhoku Imperial University, Sendai, Japan. Reg. 
No. 7149. 

Locality: Atagosita, Siba-ku, city of Tokyo. 

Geological formation: Tokyo beds, Pleistocene. 
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53. Pleistocene Foraminifera from the 
Hiradoko Shell Beds, Noto 
Peninsula, Japan 


By 
Kiyosi ASANO 


(Contribution from the Institute of Geology and Palaeontology, 
Téhoku Imperial University, Sendai, Japan, Received 
Oct. 20th. ; read Dee. 18th., 1937) 


The material of the present article was collected by the late 
Tadao Marusma of our Institute from Hiradoko, Syéin-mura, 
Syuzu-gun, Isikawa prefecture (Noto peninsula), where a marine 
fossiliferous deposit of sandy mud forms a terrace some 25-40 meters 
high. The deposit is rich in fossil shells in its upper half, and 
is known under the name of the “ Hiradoko shell bed”. It has 
a more extended distribution in the environs of the village Syéin. 
The fossil content seems to vary greatly according to the kind of 
sediment, fossils being fragmental in the marginal part of depo- 
sition and abundant and well preserved at Hiradoko. 

The deposit contains a rich foraminifera fauna, beside mollusca, 
bryozoa, sponge-spicules and diatoms. Its molluscan fauna has 
already been treated by Dr. M. Yoxoyama, Messrs. K. Moriux1 
and Y. OruKxa independently ; the latter author enumerated as 
many as 99 species of mollusca from Hiradoko. 

The foraminifera fauna to which I am solely in concern is 
interesting in several respects. Firstly it comprises many warm- 
water forms; especially Amphistegina radiata (FicurEL & Motz) 
and Sorites marginalis (Lamarck). These two are now common 
in tropical and subtropical seas, but seldom living in the seas 
bordering Honsyt ; it is as exceptional cases that I lately obtained 
the former species from ashore sand of Miyazu, Wakasa bay, and 
the latter in an off-shore material from Kannoura, the southeast 
coast of Sikoku. 

Secondly, this foraminifera fauna is quite different in. its com- 
position from those prevailing in the younger Neogene marine 
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formations of this district. Thirdly, it is significant in lacking 
Cassidulina, a genus with a very characteristic distribution of its 
species in the Japanese Neogene formations, and the absence of 
its species in this deposit suggests 1) the warm 2) shallow-water 
condition and 3) a complicated migration of the foraminifera in 
this district during the latest geological ages. The abundance in 
individual and specific numbers of the three genera, Quinque- 
loculina, Spiroloculina, and Elphidiwm in the deposit is also 
another indication of its shoal water origin. 

The specifically determined forms are given in the following 
list. 


Family Textulariidae :— 


Textularia gramen d’ORBIGNY common 

T. conica d’ORBIGNY few 

T. haueriit d’ORBIGNY few 

T. candeiana VORBIGNY rare 

T. uedait ASANO rare 
Family Verneuilindae :— ' 

Gaudryina (Siphogaudryina) matusimai n. sp. rare 
Family Miliolidae :— 

Quinqueloculina subarenaria CUSHMAN common 

Q. seminulum (LINNE) few 

Q. vulgaris VORBIGNY few 

Q. dutemplei VORBIGNY rare 

Q. linnaeana VORBIGNY rare 

Spiroloculina antillarum VORBIGNY common 

S. canaliculata @ORBIGNY common 

Hauerina fragilissima (BRADY) few 

Triloculina trigonula (LAMAROK) abundant 

T. tricarinata d’ORBIGNY few 

T. terquemiana (BRapy) rare 
Family Lagenidae :— 

Lagena striata @ORBIGNY very rare 

L. squamosa MonvaGcu very rare 

L. hexagona WILLIAMSON very rare 
Family Polymorphinidae :— 

Guttulina orientalis CUSHMAN & OZAWA few 

Pseudopolymorphina ishikawaensis CUSHMAN & Ozawa few 

P. okwwaensis CUSHMAN & OZAWA few 

P. indica japonica CusHMAN & OzAWA rare 

Sigmoidella kagaensis CusHmMan & OZAWA few 
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Family Nonionidae :— 


Nonion boueanum (d’ORBIGNY) rare 

Pseudononion japonica ASANO few 

Elphidium advenum (CUSHMAN) common 

E. crispum (LINNE) few 

EF. jensent (CUSHMAN) rare 

EH. subgranulosa ASANO rare 
Family Peneroplidae : 

Sorites marginalis (LAMARCR) few 
Family Buliminidae :— 

Loxzostoma harreriana (BRADY) rare 

Reussella spinulosa (REUSS) rare 

Chrysalidinella dimorpha (BRADY) rare 

Siphogenerina raphana (PARKER & JONES) few 
Family Rotaliidae :— 

Discorbis orbicularis (TERQUEM) rare 

EHponides repandus (Ficutren & Mou.) rare 

Rotalia japonica Hapa rare 
Family Amphisteginidac :— 

Amphistegina radiata (FicHts & Mout.) few 
Family Cymbaloporidae :— 

Cymbalopora bradyi (CUSHMAN) yare 
Family Globigerinidae :— 

Globigerina bulloides V@ORBIGNY rare 

G. triloba Reuss very rare 

G. inflata VORBIGNY very rare 

Orbulina universa (’ORBIGNY very rare 
Family Anomalinidse :— 

Planulina wuellerstorfi (SCHWAGER) very rare 

Cibicides lobatulus (WALKER & JAcos) few 

C. refulgens (MONTFORT) rare 

C. pscudoungerianus (CUSHMAN) very rare 
Family Planorbulinidae :— 

Acerbulina inhaerens SCHULTZE rare 


Besides 51 species enumerated in the above list, there arc 
several indeterminable ones belonging to the genera, Quinquc- 
loculina, Textularia, Triloculina, Guttulina and Discorbis. 

Remarks to the Foregoing List 
Family Textularvidae 
5 species were discriminated of genus Teatularia, and the 
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commonest one is 7. gramen dOrxprieNy. It is a species common 
in the shallow waters of the adjacent seas of Japan. J. wedar 
Asano was originally described from the Pliocene of Muraoka- 
mura, Kanagawa prefecture. 


Family Verneurlenidae 
Genus Gaudryina d’OrpIGNY, 1839 
Subgenus Stphogaudryina Cusuman, 1935 
Gaudryina (Siphogaudryina) matusimar n. sp. 
Text-figs. 1-3. 

Test wedge-shaped, early portion triserial and triangular, later portion 
biserial and somewhat compressed ; one edge divided, resulting to a gene- 
rally quadrangular aspect of test ; 
chambers indistinct, not inflated ; 
sutures oblique, very slghtly de- 
pressed in later ones; wall very 
finely arenaceous ; aperture a small, 
low opening of inner margin of 
Jast-formed chamber. Length up to 
0.5 mm. 


Holotype (Reg. No. 21448, 
Institute of Geology and Palae- 
ontology, Tohoku Imperial Uni. 
versity, Sendai, Japan) from the Gaudryina (Siphogaudryina) 
Hiradoko shell beds, Hiradoko matusimat D. Sp. 
Syéin-mura, Noto Peninsula, Japan. Coll. by the late T. Murusma. 

This species somewhat resembles G. (S.) wrightiana MILLEerr 
from the Malay Archipelago, but has less numerous chambers 
with less prominent edges. 


Family Miliolidae 


4 eenera and 11 species of this family were distinguished in 
the present material. These species live mostly in warm, shallow, 
clear watcr, and are present in abundance in some deposits laid 
down under those conditions. 

Quinqueloculina: Of the 5 identified species, Q. suberenaria 
CusHMAN is most common. It is a subtropical species originally 
described from off Singapore in 18 fathoms, and sometimes found 
in the Neogene deposits of Japan. The two striated forms Q. 
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dutempler d’Orpiany and Q. linnaeana d’OrBIGNY are rather rare 
in the present material, although they are now common in warm 
shallow waters. 

Sprroloculina: 2 species, namely 8. canaliculata d’ORBIGNY 
and S. antillarwm d’Orpreny were distinguished. These two forms 
are very common in the Plio-Pleistocene and recent faunas: of 
Japan, as well as in the present collection. 

Hauerina: H. fragilissima (Brapy) only was found. 

Triloculina: 3 species were found. JT. trigonula (Lamarcr) 
is most abundant in the present material. The others 7”. tricari- 
nata d’Orpieny and T. terquemiana (Brapy) are rather rare, 
although they are common in the seas adjacent to Japan. 


Family Ophthalmidiidae 


Vertebralina: V. striata d’OrpiaNy only was found. This 
is one of the common species of foraminifera from the Byoritu 
beds of Taiwan. 


Family Lagenidae 


The material from Hiradoko beds has only Lagena of this 
family. 
Lagena: 3 species of this genus were rarely found. These 
species are more common in moderately deep oceanic waters than 
in shallow waters. In the adjacent seas of Japan, there is a nota- 
ble increase in both individuals and species in depths exceeding 


100-200 meters. 


Family Polymorphinidae 


3 genera and 5 different forms were distinguished. 
Guttulina: G. orientalis CusHMaN and Ozawa was only found; 


this is a species originally described from the Upper Pliocene of 


Sawane, Island of Sado. 
Pseudopolymorphina: 3 species, namely P. ishikawaensis Cus- 
HMAN and Ozawa, P. okuwaensis CusHMAN and Ozawa, and P. indica 


japonica CusHMAN and Ozawa were present. All are characteristic 


of the Japanese Plio-Pleistocene. 
Sigmoidella: SS. kagaensis CusHman and Ozawa is the only 
species found. It is very common in the Pliocene and recent 
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faunas of Japan. 
Family Nontonidae 


Of this family, 3 genera and 6 species were found. 

Nonion: FE. boweanum (d’OrpiGNy) which is common in the 
Japanese Neogene is also present. 

Pseudononion: This genus was based upon a material from 
the Pliocene of Sagami, Japan. Its genotype, P. japonicum ASANo, 
is often found in the Hiradoko beds. 

Elphidium: Among the 4 species of this genus, LH. advenum 
(CusHman) and FH. crispwm (Linn) were most common ; both are 
abundent in the Japanese Neogene. On the other hand, EF. jensena 
(Cusuman) and F. subgranulosa Asano are not common in the 
collection. 


Family Peneroplidae 


According to Norton, ‘members of the Peneroplidae are al- 
most never found below 60 fathoms and are restricted to warm, 
shallow water zone”. In the present material, Sorites marginalis 
(Lamarck) belonging to this family, was found. This species has 
not yet been known from the Japan Sea, both fossil and recent. 


Family Bulaminidae 


Loxostoma: LL. karrervana (Brapy) is the single representative 
of this genus. 

Reussella: R. spinulosa (Reuss). 

Chrysalidinella: One species, OC. dimorpha (Brapy). 

Siphogenerina: S. raphana (PARKER and Jones) was found. 
Its distribution ranges from the Kerimba Archipelago across the 
Indian Ocean to the Pacific where it extends northward to Japan, 
Guam and the Hawaiian Islands, and southward to New Zealand. 


Family Rotalcidae 


~ Discorbis: Only one species, D. orbicularis (TerqueM). 
~Eponides:Only one species, EL. repandus (FicurEt & Motz). 
This is very abundant in Siogama Bay, Japan. 
Rotalia: R. japonica Hana, first described from Mutu Bay, 
Japan was. found. » 
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Family Amphisteginidae 


Amphistegina: Foraminifera of this genns are often abundant 
on coral reefs aud in warm shallow waters of the Indo-Pacific, but 
less abundant elsewhere. In Japan, A. radiata (Ficuten & Morr) 
is known from Miyazu, Wakasa Bay, Kannoura:on the south-east 
coast of Tosa and Sagami Bay. The presence of this species, 
together with Sorites marginalis (LaMaRcK) above noted, is a good 
indication of warm, shallow water deposits. 


Family Cymbaloporidae 


Only Cymbalopora bradyi (Cusaman) was found. 


Family Globigerinidae 


The genera of this family comprise pelagic species. Though 
carried by oceanic currents every directions, there is a marked 
decrease in number of the foraminifera of the Globigerinidae in 
the cold regions or embayments. The rare occurrence of these 
forms in the present material is by no means an indication of its 
deposition under open-sea conditions. 


Family Anomalinidae 


Planulina: P. wuellerstorfi (QcHWAGER). 

Cibicides: 3 species wer sdistinguished in the collection. C. 
lobatulus (WaLKER & Jacos) is rather common, but C. refulgens 
(Montrort) and C. pseudoungerianus (CusHMAN) are rare, these 
species are abundant in the adjacent seas of Japan. 

Finally I wish to offer my warmest thanks to Prof. H. Yasr 
of the Institute of Geology and Palaeontology, Téhoku Imperial 
University, Sendai, Japan, for the permission to publish this short 
aote on the one hand and for the various suggestions given me 
juring the preparation of this article on the other. 
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species. 


A 
Acila (Acila) aff gettysburgensis 45. 
(Truncacila) kurodai 41. 
Agnostus hoiformis 37. 


Anadara satowi ommaensis 21. 
Ancistrolepis peulepis 41. 
Anomocarella majus 37. 

—— minus 37. 


planum 37. 

subcostatum 37. 

(?) subqualrata. 37. 
Antiplanes perversa contraria 21. 


Astarte borealis 21. 
hakodatensis 21. 


B 


Baltoceratidae 4. 

Barnea dilatata 22. 
Bittium yokoyamaté 21. 
Brachyphyllum vulgare 23. 
sp. 23. 


C 


Calapoecia canadensis 48. 
—— —— anticostiensis 48. 

Camerina sp. 13. 

Cancellaria (Merica) laticosta 20. 

Capreolina 19 

Capreolus (Capreolina) mayai 19. 

Cassidulina 34. 

Cerithium (Proclava) pfeffert 20. 

Cervus (Depéretia) praenipponicus 

28. 

Chuangia frequens 37. 

Cladophlebis frigida 23. 

Clathrodictyon salairicum 50. 


Clathrodictyon vesiculosum 50. 
Clavatula consimilis 20. 
Clavulina tosaénsis 25. 


yabet akiensis 25. 
Columnaria alveolata 48. 
interventa 48, 


minima 48. 
halysitoides 48. 
parvituba 48. 


Coreocaris eishunensis 35. 

Crassatellites foveolatus 18. 

Cryptomeriopsis antiqua 23. 

Cuspidaria (Cardiom a) makiyamat 
43. 

Cyclophorus herklotsi 38. 


D 


Desmost lus mirabilis 5. 
Diala picta 20. 

Diodora crucifera 49. 
elaborata 49. 
funiculata 49. 
humilis 49. 

mus 49, 

sieboldii 49 
suprapunicea 49. 


tanneri 49. 
ticaonica 49. 
yokoyamai 49. 
Kosibensis 49. 
Dorypyge richthofeni 37. 


E 
Elphidium ezoense 44. 
Engelhardtia koreanica 6. 


Epistomaria yabet 25. 
Epitonium acuminatum 22. 
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Epitonium (Lineoscala?) yokoya- 
mast 20. 

Euhadra brandtii var. 38. 

quaesita 38. 


F 


Ficozylon angustiparenchymato- 


sum 40. 
Flintina depressa 25. 
japonica 25. 
nomurai 25. 


G 
Gaudryina (Siphogaudryina) matu- 
simai 53. 
Geinitzia sp. 23. 
Glomospira sp. 13. 
Graphularia (?) yamakawai 52. 


H 


Heliolites intricatus lamellosa 48. 
parvistella 48 


I 
Inouyella typa 37. 


L 
Lingula unguis 22. 
Lioparetla watcotti 37. 
Lioparia latelimbatum 37. 


M 
Macoma (Psammacoma) 
20. 
Mactra (Mactrinula) dolabrata 1. 
Manchuroceras 4. 
endoi 4. 

— wolungense 4. 
Manchuroceratidae 4. 
Megalophthalmus megalurus 37. 
Melobesiae 24. 

Melongena sazanami 43. 


awajiensis 


5I 


Mercenaria yokoyamai 21. 

Meretrix meretrix 22 

Metagraulos nanum 37. 
Microporina articulata 11. 

Micro porina articulata notoensis 11. 
Mya cuneiformis 41. 

Mysella paula 1. 


N 
Nagatoella kobayashii 9. 
orientis 9. 
Nassarius (Niotha) gemmulatus 1. 
Neptunea vinosa 41. 
Nilssonia? sp. 23. 
Nipponophyllum sp. 23. 
Nonion bouéanum 5. 
Nucula (Nucula) niponica 21. 
Nyctopora (?) parvotabulata 48. 


O 
Ogygitoides yabei 46. 


id 


Palaeoloxodon aomoriensis 10. 
namadicus 39. 
Paludinella? kuzuwensis 38. 
Pandora (Kennerlia) pulchella 21. 
Parastegodon 17. 

Pecten naganumanus 51. 
Phaedusa sp. 38. 
Phyllocladoxylon heizydense 47. 
Piceophyllum sp. 23. 

Plasmopora lambi 48. 
Plasmoporella conve xotabulata 48. 
vesiculosa 48. 

sp. 48 

Plicifusus yanamii 41. 
Polydesmia canaliculata 42. 
Prochuangia quadriceps 37. 
Proheliolites dubius 48. 

Propora cf. affinis 50. 

bacillifera 48. 


eet) ——— 


Propora conferta 48. — 

ef. goldfussi 48. 
— tubulata 48. 

sp. 48. 
Protocycloceratidae 4. 
Pseudagnostus chinensis 37. 


Pseudononion japonicum 15. 
Ptychoparia talingensis 37. 


Q 


Quinqueloculina contorta striata 25. 


yabei 25. 


R 
Raeta magnifica. 22. 
Rana architemporaria 30. 
Rotalia gaimardi 7. 
Rotaliatina giobosa 33. 


Ss 


Saimachia damesi, 37. 
Schizopecten prosseri 16. 
Searlesia simosensis 1. 
Serripes fujinensis 2. 


groenlandicus 2. 
—— laperousii 2. 
—— notabilis 2. 

—— pauperculus 2. 


yokoyamaé 2. 
sp. 2. 


Siphogenerina raphana 25. 
Solemya tokunagai 41. 
Strobilites sp. 23. 


Strombus (Canarium) succinctus 20. 


A 


Tachyrhynchus venustellus 21.. 
Technophorus otaviensis 16. 
Temnotrema rubrum 8 

Tritonalia (Ocinebrellus) adunca 21. 
Troedssonelta en ‘oceroides 4. 
Troedssonellidae 4. 

Trophon (Boreotrophon?) beringi 41. 
Tubipora chamissonis 32. 

fimbriata 32. 

hemprichit 32. 


musica 32. 
forma sulcata 32. 


purpurea 32. 
rubeola 32. 
syringa 32. 
Turritella 


(Haustator) sakakurat 
43. ; 


V 
Venus (Chione) micra 20. 
Venus (Chione) y-iizwkai 45. 
Volsela hanleyi 22. 


W 


Wolungoceratidae 4. 


¥ 
Yoldia notabilis 22. 
(Cnestrium) keppeliana 
notabilis 21. 
(Yoldia) tokunagai 45. 


Z 


Zozia abbreviata var. 20. 
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Article 1. 
Article 2. 
Article 3. 


Article 4. 


Article 5. 


Article 6. 


Article 7. 


President 


Constitution of the Palaeontological Society 


of Japan. 


The Society shall be known as the Palaeontological Society of Japan. 
It forms a section of the Geological Society of Japan. 

The object of the Society is the promotion of palaeontology and re- 
lated sciences. 

This Society to execute the scheme outlined under Article 2, shall hold 
annual meetings and discussions. 

Proceedings of the Society and articles for publication shall be publi- 
shed through the Journal of the Geological Society of Japan. Separa- 
tes and circulations will be sent to members of the Palaeontological 
Society who are not members of the Geological Society of Japan. 
The annual dues of this Society is two dollars for the foreign members 
of the Society. 

This Society shall hold the following executives. President one person, 
Councillors several persons. 

The President and Councillors shall be elected annually. The Pre- 
sident and Councillors shall be elected from the Society body by vote 
of its members. All elections shall be ballot. 


Shintar6 NAKAMURA 


Councillors Ichiré HayasaKa Haruyosi Huzrmoro* 


Tsunenaka IKI Kinosuke INOUYE 
Nobuyasu KAaNnEHARA Takeo Kavé 

Rokuré Kimura Teiichi KopayasHI* 
Hanz6 Murakami Takumi NaGao 
Shintaré NAKAMURA Tunetern OrvomrKApo* 
Ichiz6 OmuRA Yanosuke OruKa* 
Iwao TateIwa Shigeyasu TokunaGa* 
Hisakatsu YaABrE Shinji YAMANE 


(* Executive committee) 


All communications relating to this Journal should be addressed to the 


PALAEBONTOLOGICAL SOCIETY OF JAPAN 


Geological Institute, Faculty of Science, Imperial University of Tokyo, Japan ; 
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